In this paper we consider the full information discrete-time H -control problem ϱ for the class of linear systems with Markovian jumping parameters. The state-space of the Markov chain is assumed to take values in a countably infinite set. Full information here means that the controller has access to both the state-variables and jump-variables. A necessary and sufficient condition for the existence of a feedback controller that makes the l l -induced norm of the system less than a 2 prespecified bound is obtained. This condition is written in terms of a set of infinite coupled algebraic Riccati equations.
INTRODUCTION
A great deal of attention has been recently given to the class of linear systems subject to abrupt changes in their structures. This is due, at least in part, to the large number of applications found in the literature, for instance, in systems subject to random failures, repairs, or sudden environmental disturbances, abrupt variation of the operating point on a non-Ž . linear plant, etc. Markovian jump linear systems MJLS comprise an important family of systems subject to abrupt variations. In this case the changes in the structure of the system are assumed to be modeled by a Markov chain, taking values in a countably infinite set, and this takes the system into distinct linear forms in a state-variable representation. Practical motivations as well as some theoretical results for JMLS can be found, w x for instance, in 1, 3᎐11, 14, 16, 17, 19᎐22, 25, 27᎐30, 32, 33 .
The H -control problem was originally formulated as a linear design ϱ Ž w x. problem in the frequency domain see, for instance 15, 37 . In a state-space Ž w x . formulation cf. 2, 12, 31, 34 , the H -control problem consists of obtain-ϱ ing a controller that stabilizes a linear system and ensures that the l l -induced norm from the additive input disturbance to the output is less 2 than a prespecified attenuation value. The H -control analysis, within this ϱ Ž w x. framework, has been extended to comprise non-linear systems cf. 18, 35 , Ž w x. Ž infinite dimensional linear systems see 23 , and the LQG problem cf. w x. w 24 . Regarding the MJLSs, the H -control was previously studied in 11, ϱ x w x 30 for the continuous-time and in 17 for the discrete-time problem. The w x technique in 11, 17 provides sufficient conditions for a solution whereas w x in 30 the differential game interpretation for the problem is employed.
In this paper we obtain a necessary and sufficient condition for the Ž existence of a state-feedback controller that stabilizes in a probabilistic .
sense a MJLS and ensures that, for any l l -additive disturbance sequence 2 to the system, the output is smaller than some prespecified bound. In the deterministic set-up, this problem would be equivalent to the H -control ϱ problem in the time-domain formulation. Using the concept of stochastic stabilizability and stochastic detectability, see Definitions 1 and 2, the necessary and sufficient condition is derived in terms of a set of infinite coupled algebraic Riccati equations. The technique of proof follows the Ž one used in the literature for H -control in a state-space formulation see ϱ w
x. w x 31, 34 . The proof of necessity relies on a representation result by 36 ; for the minimum of quadratic forms within translations of Hilbert subw x spaces, see Lemma 3. Notice that the sufficient condition presented in 17 is apparently different from the one obtained here but, in fact, after some algebraic manipulation, it can be shown that they are identical, when restricted to the case where the Markov chain takes value in a finite set. However, the methods for deriving this condition are widely distinct. The Hilbert space technique employed here provides some powerful tools for analyzing the H -control problem of MJLS with the Markov chain taking ϱ values in a countably infinite set, allowing us to show that the condition derived is not only sufficient but also necessary.
The paper content is as follows. In Section 2 the basic definitions and notations are presented. In Section 3 the probabilistic structure of the problem is settled and in Section 4 the H -control problem for MJLS is ϱ precisely defined, together with auxiliary results involving the concepts of stochastic stabilizable and stochastic detectable systems. The main characterization result and the proofs of sufficiency and necessity are presented in Section 5.
NOTATION AND ASSUMPTIONS
Throughout this paper ‫ރ‬ stands for the set of complex numbers, ‫ރ‬ n is 0 Ä 4 the n-dimensional complex Euclidean space, and ‫ގ‬ s 0, 1, . . . , ‫ގ‬ s Ä 4 Ž m n . 1, 2, . . . . We denote by ‫ލ‬ ‫ރ‬ , ‫ރ‬ the normed linear space of all n by m Ž n . complex matrices and, for simplicity, we shall write ‫ލ‬ ‫ރ‬ whenever n s m. We set * for conjugate transpose. The notation L G 0 and L ) 0 indicates that a self-adjoint matrix is positive semi-definite or positive 
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PROBLEM FORMULATION AND AUXILIARY RESULTS
In this paper we shall consider the following class of discrete-time Markovian jump linear systems,
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MAIN RESULTS
Main Theorem
The following Theorem, to be proved in the following subsections, will give a solution to the above problem. 
Remark 4. It is not difficult to check that, when restricted to the Ž . deterministic case that is, a Markov chain with a single state , the above Ž w x. result reduces to some known results in the current literature cf. 31 . In Ž . addition, if we take ␦ ª ϱ in ii above, we obtain the set of coupled algebraic Riccati equations presented in Proposition 3, which provides the characterization of the LQ control problem for MJLS. This is analogous to what is found in the deterministic H -control case.
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Proof of Sufficiency
We prove in this subsection the sufficiency part of the Theorem. Note Ž . that stochastic stabilizability of C, A is not required now. The proof will require the following propositions:
Ž . PROPOSITION 4. Suppose that i , ii , and iii of the Theorem holds. Ž .
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Proof of Necessity
We show in this subsection the necessity part of the Theorem, as stated in the next Lemma. Ž .
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We can now proceed to the proof of Lemma 2. 
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